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from respective recording layers from interfering with each other and an offset from occurring even 
when a multilayer optical disk with a small distance between respective recording layers is used. 

SOLUTION: Light from a semiconductor laser 1 is converged on the optical disk 6 by an objective 
lens 5, and its return light is led to a photodetector 7 by a quadripartite hologram element 2. The 
photodetector 7 is provided with FES detecting two bisected light receiving areas (7a, 7b) and (7c, 7d) 
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light receiving areas (7a, 7b, 7c, 7d, 7e, 7f) are made respectively Sa, Sb, Sc, Sd, Se, Sf, and the FES is 
calculated by (Sa+Sd)-(Sb+Sc), and the RES is detected from a phase difference change between 
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2dlc4HH3tLT»*. 4HMmtH2a. 2b. 2c. 
2d(i. MSnttr? im-'tf-y) JtflKRSilTV* 



10 



20 



30 



[00 5 2] 58**77tt» *&<4HtT, *o 

<^MFJ«7 iaW f 7m'C#ilS*l/;J©»*tf)20<02# 
S'iSftii* (7a, 7b). (7c. 7d)t *Offi*5 
«i«7€. 7f fca400SXm**LT»£. 
[00 53] 01fttf03 (a) fc5WJ:3fc, 
#!Hfc>l*fcti. *n^9A«?20»«««2a'ri®f 
**lfcK9*Ut» 2#WS3tefRW (7a, 7b) <0y* 
mi=Slf«^flMI7 l±Ct-AP 1 t»jftf*. 4 
fc. 4MWfB«2c'ClHl*fS*lfcR93t{±. 2##IS3ftl 
« ( 7 c , 7 d ) <0y£fflfcJ^*$MW«7m±fct:- 
AP 2 fcJBrtU #» YGHL2 b . 2 d-CQffi&MfcRO 
#14, S*««7f, 7e±{Ct'-AP4, P3£*ix 

[ o o 5 4 ] %f < x? 6W-&mj&m x *) my%vy 

X5i,Z^<b. h'-APl&tfP2tt, 03 (b) fc* 
RES= (Sa+Sb+Sf ) - 
mmB2) 04~07{i, Wlt'^77TS 

SSI4. ^3t^cOffl«* { ^ife^ffil(7)3tt-/^r-yT 
6. 

[006 1] 05(C^-ri7lC, £^^^7^, * 
o^?A^2tfOIHtFf^l6], W-fey*fofc:liBttHfc:6- 
(6jO^&JIS 7 1,7 mT#S'J S *lfc®B«<7> 2 o<9 2 * 
»'J^3t««{ (7a, 7b) fc (7c, 7 d ) fctttm** 50 



*Scf4oK. **l«l5BHWI7aXtt7d«lc**< 

X5C:*fl,Til3>&fc, 03 (c) Izm-XolZ, % 
tl?tl%%®& 7 b X(i 7 c fflfc** < fr4 . 
[005 5] .IcOfctf), g3fcpIJi7a. 7b. 7c, 7 
doatfjft^ar^fltfflSa. Sb, Sc. Sdfc-f& 

atiO. Tie ( l ) *<o«W*ffitf. 

[0056] 

FES= (Sa+Sd) - (Sb + Sc) -(1) 
£fc, 7>»J«i£2b, 2 da^EHffftli, -tii-efig 
#**7f , 7efcAftfl/CV>Sfctf>, ^tl^ix^i) 
£Sf, SetfSt. RESiiSafcSbfcSe<7)fn 
«*fc , ScfcSdtSf 0»«^fflffl*tt«Siar 

[005 7] ££f, 3MO»e®lTtt, 4oc7)*o^ 

yj±ftnmm^<nm4^m'mm& ( ?*>2o«s 

tf>. *9B»»»lWfll«lcJ:<TJf, JJEfl6*«KJt^. 

•c. m%44ffl*a7 i 7J>m : ?2t:m-rz>zbm 

iflLh-CS, ®3XMk£0l>£fc* { T'#£. 

[0058] jDi.x , *mtmm 1 miliar , nit^ 
*3W"Jffl? * £ fc ft c . tr- A<o-tt?ttfr < ±*tbi 

hUc*^^3Kr-fX^6* ? fiv^^t't,. RES 
[00 59] ^rfe. CD (rjyA'^h fa?)i« 

una t y h -cm < , mmf < x 9 ^m^itf < x ? 
tic ( 2 ) i&mmzi: <or<y v-^r/uacj: s 

RESfc^tBT^S. 
[00 60] 

(Sc + Sd + Se) •••(2) 

[0062] £<o J: 3 ^rfllBictciJ^T . 
iZit, 04&1/06 (a) fc^-i-SK, t>D/7Af 

?2cDft$m®2avmztitzm<om. 2-&m% 

il(7a. 7b) <i0y*iftlt:jS^44MMB7 1 ±fct 
-APit»*W4. 4fc, 4MW««2c'piafft»iifc 
M 1 )*^, 24HWg*fitt (7c, 7 d ) Oy*|6iKg 
&#§ijm7m±Kt'-AP 2 *«Wtt&. 
[ 0 0 6 3 ] -e tT, 3tr •< x^ 6*«^iuS[««IJ: 0 1 
#fiaux*5Kj!rcKfc. h'-APiaixp2(i, 06 
( b ) t^t-J: 0 K, *<t*h.S*fW« 7 aX(i7 dffl 
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W^^XS^jir^St , 06 ( c ) (c^f J: 3 

c. t-APiayp2<i. **i-fna*fR«7bxtt 
7i7 yfficj: 9, Tie ( 3 ) 3W>aa*fT 

[0 0 64] 

FES= (Sa+Sd) - ( Sb + Sc ) -(3) 

4MWffl*2b, 2d*»4,E|f)fSiifcRES*aj 
fflb'-AP3, P414, jS^**tLT*H*Wee« 
«7d, 7b|£A»LTH***. M=g<93tfi{4^ L < , 

[00 6 5] 4*SBtJ«2fc:*HvCI±„ RE S(i 

satsb, sctsd cowft^^fiffi ft mnrnt s 

£ 1 1 J: 0 . ftfflUffifc J: "5 «»4 i fc * . 
[0066] *£%&g2 CC i £J§£ i> . JJBIdm 

iH«oswiift* , t4it* t "c&*. mix, *mtm 

B2X'li, FESfcRES&ftffl^hT^ r?*ft# 

ft tt <Vf £ 4: 5 n&tfh h . 
[00 67] ifc. «ttWS2i=J:iltf. ##lfl®2 
b , 2 dj!p£>«0#C«J: 4 1r\ y?l>>i/tf'k 

H7fcSS"*J:"3fc. 24M«3aaiT«)frB 
<0§?fri®7b. 7dft7a, 7 c fc*ffC xJ|6|C2 
fg§£*§ < L . b-A P 3 , P 4 j^gtStfliT'^fc 
«K7 b , 7 d(0+4> ( ) i 0 fcflffiit 

t*Uf. ^&^t$-y^>'i''ft«&-r6£t# { T' 

[0068] (mtwm) E8it#mixk:v9Tv 30 

FES= (Sb+Sd+Sf ) - (Sa+Sc+Se) 
*Jt. RESti, SatSbtSc, SdfcSeiSf J 
<0«fi^«Ottffiftlk«aMW-*£tfc:J:")s fiHSHatc 

[00 74 ]**j|M8B3fc:J: JhESHtiBlll 

iisi«fio«ftg-ti.£tA { -?:'§5. jniT. *mm& 

IS 3d SaBBJB2(clfc^Tt-AP3aV 
P4t,FES^fctit*$!lfcflJfflT"#l.cOT» HI 40 

»f3KOfiJffl^*ft|S]±T^, J:0-Jfy^^<^i^ 

[0075] ( mtm&4 ) monism 1 0 \t*m&t 
>Z",?7"j Tmmcr>mmm4 fts-r. «Mi4 ^ 

#b-y 77-y 7£SS4, ffiffi^£fcJ:*RESftt(iaiT' 

*-^ft»*r*jftfc««ft#tft. 
[ 0 0 7 6 ] £ z x\ nmmm 1 ~- 3 

v 9 V V : JD y ftjS8£T8R»A»fc 0 KJRStf 4»ttft *50 



(7) WlsWlO-269588 

1 2 

mm&m i fc*f£-f £ awwcov >x JiPHaa^fttt l 

[0069] B8fc*"*J:3te, .IfDgftSt? 7(4, * 
afyAm^coEVrUfa. W^y-bftlzteim-ytzU 
|ftltf)40«)4MM»7 1 , 7m, 7 n, 7pT-##JS*lfc 
J©Btt<06O*>®teffi«7a. 7b. 7c. 7d. 7 
e. 7 fT'$jft£ftT ^3>. 

[ 0 0 7 0 ] CicOJ: 3 irflWttcS^T , -&1tk&tfm<F>tif 

0 3Bi , 7b, 7c Oftttlft 7mJ:t: b- A P 

lft«WM-$. ifc, 4MWfR«2c-ClHlJfS*i^S>)* 
tt. 38t««7e. 7f<0^MW«7p±fct-AP2ft 
ffMt§. »fM«2bT'HIDfSii3tRD3i£(4, 
gftffi® 7 d . 7 e ^^8fR 7 n ±(C b- A P 4 ft J£f£ 

«7 a , 7 btfO^-f M7 1 ±tCt'-A P 3 ifflfr 

[0071] -et-c, %T4x?6tfitmAmi:*)i> 

tt®>\syX5lzfrJ<t. b'-APl&tfP3(4, set 
ffl«7bffl|fc:**<!5r»), b'-AP 2SI/P4(i:, 
«Si«7fXa7dffl|t^<!5r§, 3fer^x^6 
^3lk^^«J: l 9t^ft^yX5A^S$'A^t, b- 
A P 1 St/ P 3 14, Sftffi$7 c Xii 7 affltc*^ < * 
•J , b-A P 2 RVP 4 ti, 7 e < 4 



[0072] zvfcib* 7*-jizmm*rFEsizy 

7 Mr A 7I'y ^t<t 0 , TIE ( 4 ) ^m.^t 
[0073] 

■ (4) 

jjSft«ff«Lr^&. hd*>, xmrnmAx-te, immm 

KiiRESftmajf**^*^^. FES*- 
Xft«IT'#l»¥SftWU. £JB-y<fX?#IS£TS4 
*)«ft«fflLT^4. JaTt^oBMIftUffl-*-*. 
[007 7] 09^-f*D^5AS^2{4. 02 tC^ 

fi£T**Ji*. 5tMaiff7tf»ettli. 02tC^ti>Oi;{4 
S^o-CfcO, £^7t3K : P7(4, *o7 , 5A^2co 

myxmzimfc-otz-Kftnftwmi is 

V 7 mT-7>W$^ 2 2 ftMSftffitt ( 7 a . 7 
b ) t ( 7 c , 7 d ) b*cr>mmm®7 e, 7ft 

[0078] £C0J: 3 ^^tfc^T , ^KUSi«]|K0>* 

tt. ^illS7 1 ±fctr-AP 1 ft»«t*. 4fc. ^HW 
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m®2 c-CEBfrSflfcRyfttt. ^§'Jil7m±th--A 
P2Zm&tt. S^ft:, AiMU2b, 2dT13tfr£ 
*lfcRU3B±. *ft^n»e«W7e. 7f±fct'-A 
P3. P4 

C 0 0 7 9 ] £.1 X\ %ffim7 e, 7f lt*tl?tl2 
( 7 a. 7 b ) i: ( 7c. 7 d ) fc*f LT 
HtfflJfcESU S^fcBI9^-5h*-AP2kP4. P* 
FES= (Sa + Sd + Sf ) - 
ifc. RESfiSafcSbtSf . ScfcSdtSecO 
faft#co(iffi^Jt««ft-ri» £ fc ft: i "3 . mmiz i 

[ 0 0 8 2 ] F E SOttastCOV^T^WlfltWCIIKB 
t , GMAWBiamzii . # t'-A p l ~p 4 ti. 
010 (a) K^f J:5t:*3tS<iTV^^ 3frf-fX 

ap iatxp2{i. hi o ( b) fti^-rioft:. -eft-e 

*l383te«W7aXI±7dffl|t:**<5ri. 
[0083] Hrf<X9e tf-klfk&imi 0 t>*f 
^U-yXSA^S^Si:. H10 (c) (c5j*tJ: ? 
ft:. *it-f l !h.g3efB«7bXtt7cfflit*S<ftS. * 
LT. 010(d).. <e) ft^jrfi^ft:. £-APl 

[0 0 84] $4>ft:. El 0 (f ) ftz^-fi^ft:. 

L^ftiS. BWSf 6g*IR«7 e KWKAIft 
6. S5fcffl«7f *^{iAHJL!tBi. 
%%M®7 c tS KTJff « . t'-A P 2&tf P 3 {±3 

4>t53tfiw*7a. 7 ffrt>t,i*.$,iM!,iz>tf, imn 

*3*l*FESIClilHR#£*H. 

[0085] ctoT. t-A p 4avp i 

®tl%%M®7c, 7 e<ZW*Mt*ZklZt~>X, 
JJE ( 5 ) jtTiggSftl. F E Sfi. «SJft£g#$i® 
fc tf- AtffiMH L3rH#£«0F E S * -:/ft:Jt^T . 
r-f f - S •/ ? V > 5/D y ^ttifc*«fc««t: 0 £Wfr 

[0086] ifc. 010 (g) fcz^-ri^ft:. 3i£r-f 
X? 6 #miU>X5frii>i& Xfr&UlPl ft:*# < f 7* 
-*x«Bt«r->fc«*«. **«*7ca»fc«»a}L, 
fc*t±BWf1-*S*8l«7 f ft:W£AWU gftffi$7 
e*fe«*ffll.fc3iail»»r*7atBflyjrt-&. t' 
-AP lWP4ii2t>(,Z%%ffi®frt>li.frli!,imii& 
mmtko lz\:-J»tf&kl.-Z^<tifr, zm 
£i>±M { 5 ) F E S fctiUNPS:*** 

[0 0 87] i-ot. t'-AP2atXP3^-e^'tlgS 
Sff4383iea«7f . 7aft:SAit-r^Cift:i-5T. 
#7*4 x?tffrJ<®£k\3\mz. JbIB ( 5 ) XZ'imxW 



30 



40 



* ltP3lif7*- #*««THfc*rt (xMCfrfi) fc 
t'-AA<j£#|> <k 3 S . 

[0080] Zcotztb. «Ut»JB4t:*JV»rtt. 7t 
-*XBUI«*FE Stt. Tie ( 5 ) atoSBtfcfif*. 

{f. £*>4,Ifc#*t'#3>. 

[0081] 

(Sb+Sc+Se) -(5) 

10 . ^ 5 ■•/ ? V V iSD y jB£fc»ttfc2i*fc: 0 

[0 088] ClcO^#^il4FES^-7'{±. ±iet£# 
W2?*U:019<OjSttFfc|3|«fc:$:>)» ^t§7 
^uy^*Dy**gifcKafc36«fc:ot:ifi^<. 
«7e. 7f05»K j W8*ji«7ai:7eXtt7ci:7 

x'D y S-St^««T-0^lR^Oft*A^fli1-|»<50 
T'. d*t£> <! t -C'. 0 ft: 

WH IX Ir^Jt F E S * -T'SrS^ft: 0 i,Z<m.^h Z fc 

[ 0 0 8 9 ] iot, ft*W2TJfiAyiJ: 3 ft:. JUBEE 

FES^-7-fe-yh<J+^/jN$<=5rO. «im^J^i>(a^/C 

[0090] iOi^ft:. lsf*^2-C'Ji;FES^aiffl§ 
3I^<0^»^ tMlftgjt^* KJ-JT FES*- 

fcJlWflSUir^RE S«iajfflb*-A<0T75!--*X*t® 

5 •/ 9 v y i/imttz r 7 * -* xmmx'(r> f e s 
7<omEift o Zk vx-th. 
[00 9 1 ] *IIMBieH«*»»tSiMI*«4rV^ 

tyzm&zbifix-zi. 

[009 2] (»15) 01 lRtfHl 2ti*3%Bj 

OJKt-y^T-yT-iaifc. fitSHaft:±4RES$:^aj 
T#l.^^ft:fcV^T. ^lfU74>14T'HFE 

[ 0 0 9 3 ] 01 1 ft:*-f i -5 ft:. *Hifi?g®5<o*D 
^7A^2{±. 09«O*o^7A|g^2i:(m*|SI«cO 
«T*|.A { . x. y^[6j*^T^60t-yb?W[6j 
ft:JttT9 0' @eLTV^. 0*0, yUfatfJ'JT 

* { t--y hmuft. TrtfatfjitT^iiftX'bhmvn* 
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[0094] ±tz, S**?7tt. *D/5Aff2(0 
M^y#tofc«»»ofc*|ti©#Mtt7 IS 
7mr$HPJ3ftfc2^24HWg#8ltt ( 7 a. 7 
b) fc (7c, 7d> k&GLTUh. #S"liK7 
1. 7mKttLT*mfc£>S£ftfI$7 a. 7dli, * 

[0095] zcoxd^mmzaux. MMtimnm 

03B1. #M!7 l±fct'-APl£jg|£1-*. 
4MMHtt2 c r0«f8*ufcR Ofttt, 4HWH7 mifct' 
-AP2*»)*ti. $4>tc. #»lM«2b, 2 dTEl 

-AP3, P4 

[00 96] iiT, h'-AP3. P4li<£*V?ftt'- 
AP 2 . PI fc y*I*IICWlfcffiirC, $MM*7 1 . 7 
m fc L&i *>o y «C*ffc^S{;:*3&t 

rtTSWcflW^atf-AP liP2, P4fcP3Jir 

7*-*^«!BfPlt*|6l ( x«rtf|6|) Ct*-A#l£# 

[00 97] IfOfcft, 7^-^XiSHft-^FES{±, 
Tie ( 6 ) 3$c0i***ff;ltf . Sftti t 
[00 98] 

FES= (Sa+Sc) - (Sb + Sd) -(6) 
RESIiSatSb, S c t S d Oftft^ffiffl 

[00 99]flH;iT, *mmmt&5X'te. FE S t RE 

[ o i o o ] f e s<nmzr>\\X'$'> Lmmkfflb 

■fhk, h'-Mi&&&m<7)mz\i. 01 2 (a He 
7ni~£ o izmtZ ftX V ^ i)K itr 4 X 9 6 tf&mMtt 
m*')i>*tmi'>X5t l Zi&r5<k. t*-APl»tfP2 
{4.012(b) fc^-f J o iZ y *tl?ti5tX£ML7 b 
X(i7dHfc*3<$:S. -fi, %T4X?6W£m& 

tfm£ t )i>m»i'yX5frt>&zfr&k. 012 (c) 
izm-ft 0 (c t-AP 1 a 2ii*fi.-e , iisjefiw 

7aX»7cffl!It**<*ft. 
[0 1 0 1 ] -?-LT, 01 2 (d) N (e)fc^-rid 
C, t'-AP 1SVP 2* i g3fiS$7 bX(47 d*>t>te 
*HJLtt*>4fc (P|B#fct'-AP3fcP4i>Sft«i£7 
aX«i7c Aftl") F E ScOfe*fffi(ijS^L«l» 

4. sfet. 01 2 <f ) ic^-r^ot. *#<t-'7* 



9) ^¥10-269588 

1 6 

fc*U«8t 7 c (C3f«A» L - S3fiS$ 7 
di^UtttHLfctr-AP 3ttSHBW-*»fc««7 ate 
SSAJN-l-o t'-AP 2, P4ttZUZ%mm>!> 

< ±ie ( 6 > 5St**s*i* fes fcfcUHre-* 

[0102] <t-?T. t'-AP 1 fttf P 3 ****l«H» 
Sft-*5Kfll«7c, 7aKBAl=hr6.ri:(*J:-?T. 
JJ2 < 6 ) 5$TS*Sfi* F E Stt s BNSf *S3tfB« 
10 K t- A **H Alt ^ >*£<0 FES ^I-ytjrt^T , 

[0 1 03] El 2 (g) (3i*?Jt3(c, 3fcr<f 

^ h- A P 2 (4 . l?Stg-r4 7 b t'S^Att L . 
5BI6««7a*>fett*ajLfct-AP4li. BWt43f 
3l£fB«7dtllKA«i-S. t'-AP 1, P3(4Stt 
SbtflS^^tt^ajLfEttiJ^s liffPltJ: 3fct'-A 
20 *<&A LT v K fcrt. JJEHaWc ( 6 ) ^T'M*§ixS 

[0 104] i-jt, t'-AP2&VP4**-e<X-?ixP 
«t$S*M«7b, 7dfcBAIttSittcJ:oT, 

fi, SAWL^^WFES^-ycJrt^-C. 

[0105] ^C0^#^& F E S*-7"i4. ±K^3fe 

W2-c^L^iai9o^FtiBiai(c^o. m-sv 

7Uy=JDyZMz.KmMzmmzOI,Zj5~3<. 
30 ^7a-7d«0J^K^g3tfS^7at7dX{47bi7 

->'D y 2rSi ^^fiET' 0 wmi<7)ti:tt t £ilrt'&<7) 

x\ c.txt>zmmi£?&c\kx\ mmxum^frizoiz 

WmiX^fzFES*!-7ZMmz0l l zW.m-2-£hc\k 

[0106] 2 X'ftKtzX o l,z®fgm& 

<D>bZ%£mTJA?Zm4iltl®-£X'i>. #«X'C0F 
ES*7-fe-yMi-HMNg<$:'). WmJg.%>\lkA,Z 
SftUft^fe*. IE^7 ; r-^^-t-^$:ff3^£*»' 
40 T'#l>. 

[ 0 1 0 7 ] t*-A*'^i.MSA^f7*-* 
ltz%$V%m®±.X'V t'- ACO?^^ 
•ftti. J:fESaBB»4fc|PI»-e*5. *£flgR*5fctJ 
^Ttt, Mfi^4|5l«t, RES^iiifflt--AP3, 
P 4 f 5 -y 9 V V 'JmitZT7 *-*xmX' 
FES*aiffl«3lfiW«fc:Alrt-iCi:Kao^.T. 
FES^tUfflt'-AP 1, P2A«SV^i>3-*<02^ 
«S3CiB« t AStt S ^tCiotFES * - 7*fc« U 

50 [0108] #HJt^» 5 tfeV^T t . 
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wzwz2~3<7) f e stfutimmmzimmm i 

?. FESfi-T'ffMTE.Z'ftoZttfX'ZZ,. iot. 
X>r<>7?miPmfct!:h, ZCDtzOh, S**^ 

[0 109] (SlteJg?i6) HI 3\Z*WfflX-y?T 

mth&izm£Gi-&. mizzmnmm 

[0 1 1 0] 01 3fcjjrf J: ot,Z. *mtmB6cr>*<a 

yy&mFt2\±, mmmsnmi nz^t^a^yA 

m?2<?>mm. miby^Hzmm-otzif^m 
m 1 RiS7mX'ttmztifc2m2m&:Km® ( i 

a. 7 b) b (7 c, 7d) t-?-c7)fl!lcO®gfi«7 e , 
7f fc$:WtTtJ0. 2#iiJ5?«fcOfrfl]7a, 7 d 
(4y^T|i]^<ffi^TfcO. ®FM®7e, 7 ft LIS 

m&idzmmzz-ox&t). zcn^xmrnmscn 

f \i%%mn a t 7 dOFWeiEKL-O^. 

[0111] z<7)Xo^mmzti^x. uMAvmn&r 
iz*ay7j±m?2cottmmn2 dxmmtifzm*)^ 
a. nct*-AP \mm-h. ±tz, m\ 

ffi®2cX'm$tlt:m y )Mi. ^|iJia7m±tCh'-A 
P2£Uf£Ti>. %e>iz. «S2b, 2 dT'lHlffS 
-?"ix^ilS3tffl^7f , 7e±fct'-jU 

[0 112] .I<rT\ f-AP3. P 4ii^M'flt"- 
AP2. Pliy;W0K?Ift*:gft»i£7f „ 7e±T 

mmzmxm&s: x^t-sv hch o £ ? e- a p 

li:P2, P4fcP3(ir7 : f-^^^t-|Hlt^r[6] 
( xtitfj ft ) C t'-AM£#& ± ? tCffilfctS . 
[ 0 1 1 3 ] i^fcrt, 7^-^XiSHft-^PESJi, 
TIE ( 7 ) XcomnZftUf . *£>&ifc#T'£&. 
[0 114] 

FES= (Sa+Sc) - (Sb + Sd) ■••(7) 
RESteSai Sb, S c S d<^tfl^cr>{iffl 

[0115] iCT\ t'-A^M»<=>f7 

* x^n^b t tzts&cogymt&i.x'CD v-Aom. 
%m±. mmms^^tmuLxa*). mmm5 
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